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SUMMARY 

 

his study was conducted to investigate the effect of addition active dry yeast and 

bentonite or their mixture to buffalo calve rations on digestibility, rumen parameters, 

blood metabolites and growth performance. Total of twelve healthy growing buffalo 

calves with an average body weight of 290.83±11.90 Kg and aged thirteen months old were used 

in a feeding trial lasted for 4 months as an experimental period using randomized complete block 

animals design and were fed individually according to Kearl requirements (1982), where 60% of 

their energy requirement as total digestible nutrients (TDN) was offered from concentrate feed 

mixture (CFM), while the other 40% of energy requirement was covered from Egyptian berseem 

(Br). An extra rice straw (RS) was offered as 0.5% of animal's body weight (control ration). 

Animals were divided randomly into four groups (three animals per group) as follows: T1 (control 

ration), (T2) control ration plus yeast (10 g /animal /day), (T3) control ration plus bentonite (20 

g/kg DM intake),(T4) control ration plus bentonite (20 g/kg DM intake plus yeast (10g/animal/day. 

The digestibility of CF, EE and NFE as well as the feeding values as TDN and DCP were almost 

had the same trend of DM digestibility among dietary treatments. Results of rumen parameters 

showed no clear trend among the dietary treatments respecting NH3-N concentration, however, 

almost its values of the tested rations were higher by difference degrees than that of control one. 

While the concentrations of TVFAs were significant higher with bentonite or yeast/bentonite 

rations than that of control or yeast – rations. No statistically significant differences were observed 

among the experimental rations for all measured blood metabolites, except that of urea-N was 

significantly (p<0.05) lower in group T3 and insignificant lower in groups T2 & T3 than control. 

Performance of calves in terms of daily gain, total dry matter intake did not affected by 

supplemented yeast and bentonite or both of them to rations. While, there were significant(p<0.05) 

differences between experimental rations in feed conversion as DM and TDN intake per kg gain 

where the best feed conversion was associated with rations supplemented by bentonite and their 

mixture with yeast (T3 and T4). Similarly the beast economical efficiency was occurred with the 

rations (T3 and T4). Generally, from the obtained results could be concluded that the 

supplementation of dry yeast and bentonite or both of them to rations of buffalo calves had 

positive effects on digestibility, feeding value, and some rumen parameters growth performance 

and economic efficiency 

Keywords: buffalo calves, yeast, bentonite, growth performance, digestibility, rumen parameters. 

 

INTRODUCTION       

    

In the Egypt, gap between the local beef production and the demand is widening calling for more 

efforts to increase and develop beef production. Recently feed additives are widely used in order to 

increase body weight gain of farm animals particularly species which well known with their slow growth 

rate. Bentonite mostly consists of silicon dioxide (SiO2), magnesium oxide (MgO), aluminum oxide 

(Al2O3) and sodium oxide (Na2O) (European food safety authority (EFSA, 2014). Bentonite recognized 

as safe for feeding to livestock (EFSA, 2016), and it's as feed additives for all animal species has been 

proposed. EFSA (2011) recommended a maximum level of 0.5% bentonite to be safe for all animal 

species in despite of the inconsistency in the currently available data. The inclusion of 0.1% and 0.3% 
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bentonite in a diet has an influence on final body weight, total body weight gain, and daily gain compared 

with the un-supplemented diets (Kim Young et al., 2017). It can absorb toxic products of digestion and 

decreases the accumulation of toxic substances in tissues, thus decreasing the incidence of internal 

disorders.(Mckenzie, 1991). Bentonite is a natural clay that comes from volcanic ash  and consists mainly 

of montmorillonite with minor amount of illite, kaolinite, cristobalite and other minerals (Adamis et al. 

2005). Bentonite, like other clay materials is a crystalline aluminosilicates characterized by its ability to 

exchange cations without major changes in structure; it is used in ruminant animal diets to improve 

digestibility of nutrients Salem et al. (2001), Mohsen and Tawfic (2002), Gabr et al. (2003) and Hassan 

(2009) and increased daily body gain as reported by Kang et al. (2002), Berthiaume et al. (2007). Using 

yeast culture in ruminant diets can improve the animal performance. Dawson et al. (1990) reported that 

yeast culture increased ruminal cellulose digestion and consequently improved feed efficiency and growth 

performance of ruminant animals. Also, increased microbial growth in the rumen and enhanced microbial 

protein synthesis. Several reasons for improvements in ruminal fermentation by feeding YC have been 

suggested. The results of numerous studies indicate that Saccharomyces cerevisiae dried brewer’s yeast 

enhances animal productivity and their health conditions (Dobicki et al, 2007, Milewski, 2009, 

Gopalakannan and Arul 2010). In effective and nutritionally well-balanced animal diets, essential 

nutrients are often combined with feed additives and supplements that contain microorganisms and their 

products (Grela and Semeniuk, 2006). The addition of bentonite and probiotics to the diet of Hanwoo 

steers increased concentrations of trace minerals (Zn, Cu, and Fe) in the longissimus muscle of steers and 

in conclusion, the combined use of mineral clay and probiotics in the animal diet could be improved 

mineral retentions in muscle without any deleterious effects on carcass traits of steers (Wan-Sup et al., 

2012). However, little information and results are available on the effect of feeding bentonite and 

probiotics together (associative effect) on the growth performance of beef cattle. 

It is, therefore, postulated that the addition of probiotics with bentonite might show a desirable effect 

on meat quantity and quality. Based on the previous reports of the effects of bentonite and probiotic 

incorporated into diets of ruminants, a study was conducted to evaluate the effects of these dietary 

additives on productive performance by buffalo calves in Egypt. 

 

MATERIALS AND METHODS 

 

The experimental procedures: 

This study was carried out at El-Gemmaiza Research Station which is belonging to Animal 

Production Research Institute, Agricultural Research Centre, Egypt. Twelve healthy growing buffalo 

calves with an average body weight of 290.83±11.9 Kg and age thirteen months were used in feeding trial 

that lasted for four months. Animals were divided randomly into four similar groups (three animals per 

group) as follows:
 

Control ration (T1): 60% CFM plus 40% Egyptian berseem (Br) based on total digestible nutrients 

(TDN) requirements in additions of 0.5% of animal's body weight from RS. While, Ration T2 received 

control ration plus bentonite (20 g/kg DM), Ration T3 received control ration plus yeast (10 g /animal 

/day), and Ration T4 received control ration plus bentonite (20 g/kg DM) and yeast (10 g /animal /day). 

Animals were fed individually according to Kearl requirements (1982) and bentonite and yeast (Dox-

al,DXThepax100R(strain GSH351) containing 5x10
9 

cells / g (European patent n.0111202 - European 

patent n.98116181.3) were offered mixed with concentrate feed mixture. At the beginning, all animals 

were drenched drugs against internal parasites. Roughage portion was offered once daily, while CFM was 

offered twice daily, and animals were watered twice a day. Amount of feeds was adjusted biweekly 

according to growth rate changes and feed efficiency was also calculated. 

Nutrients Digestibility and Rumen Parameters: 

At the end of feeding trial, all animals were used for digestibility trail to determine the digestibility 

coefficients and feeding values of experimental rations using Acid Insoluble Ash (AIA) procedure as a 

natural marker according to Van Keulen and Young (1977). Fecal grab samples of about 500g were taken 

from the rectum three times for five days as collection period. At the end of collection period of the 

digestibility trial, rumen liquor was withdrawn using stomach tube before morning feeding (zero time), 3 

and 6hr after feeding. The pH value was measured immediately using portable pH meter. The rumen 

liquor samples were filtered through three layers of cheese cloth. Then rumen liquor samples were put in 

plastic bottles and preserved by using few drops of toluene and paraffin oil and kept at -20 °C for 

determination of total volatile fatty acids and ammonia- nitrogen. at the same time, blood samples were 
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taken from the jugular vein of the animals of the digestibility trial before morning feeding. Blood serum 

was preserved to measure some blood parameters. 

Chemical Analysis: 

Proximate analysis for dry matter (DM), crude protein (CP), crude fiber (CF), ether extract (EE) and 

ash of feeds, feed refusals and feces were determined according to the official methods A.O.A.C. (2000). 

Rumen Ammonia-N was determined according to the modified semi-micro Kijeldehl digestion method 

A.O.A.C. (1995). Total volatile fatty acids were determined according to Eadie, et al., (1967). Blood 

serum was separated from the whole blood to determine the total protein, albumin and urea–N. using 

commercial kits of Bio-Merieus, lab, France. Globulin was determined by difference.  

Statistical analyses: 

A statistical analysis was carried out by General Linear Model procedures (GLM) described in SAS 

User’s Guide (SAS 2003). Differences among treatment means were separated by Duncan's new multiple-

range test (Duncan, 1955). 

 

RESULTS AND DISCUSSION 

 

Chemical composition of experimental feeds: 

The chemical composition of ingredients of experimental rations are presented in Table (1). The 

proximate analysis of Br and RS used in this study were extremely comparable to those recorded in the 

literature. The values of CP (14.25%), CF (14.22%) and EE (3.46%) of CFM were also within the normal 

range of the currently manufactured concentrates in Egypt, which usually used for meat production.          

 

Table (1): Chemical composition of ingredients and calculated composition of experimental rations 

(on DM basis). 

Item Chemical composition 

DM OM CP CF EE NFE Ash 

Proximate analysis 

Concentrate feed mixture 

(CFM)* 

92.15 86.24 14.25 14.22 3.46 54.31 13.76 

Rice straw (R.S) 91.45 77.62 4.45 36.29 0.63 36.25 22.38 

Berseem (Br)
 

15.35 82.25 10.53 28.36 0.83 42.53 17.75 

Calculated composition of experimental rations 

T1 (control) 63.64 83.09 10.97 23.73 1.94 46.45 16.91 

 (T2) 65.61 83.77 11.72 21.90 2.19 47.96 16.23 

 (T3) 65.03 82.62 11.47 22.04 2.12 46.99 17.38 

 (T4) 65.64 82.58 11.37 22.24 2.10 46.87 17.42 

*CFM; contained 37% yellow corn , 30% undecorticated cotton seed , 20%  wheat  bran,  6.5%  rice bran, 3%  

molasses, 2.5% limestone, 1% common salt. 

 

Nutrient digestibility and feeding values: 

Results indicated that the daily dry matter intake (DMI) as kg/100kg B.W was insignificantly lower 

with the three tested rations (T2, T3 and T4) than that of control one (T1). Also, similar trend regarding 

DMI as g/kg w
0.75 

was occured among dietary treatments (Table 2). These results are in agreement with 

those obtained by El-Tahan et al. (2005) who observed lack of significant effect on dry matter intake due 

to supplemented the rations of growing calves with 2 or 4% tafla. Also, similar results were obtained by 

Saleh et al. (1999) who indicated that DM intake by lactating buffaloes slightly decreased in bentonite 

groups. Otherwise, Abou 
,
l Ella (2007), found that DMI of lactating ewes had a significant increased with 
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rations supplemented with dried yeast and/or bentonite compared to the control ration that free from both 

supplements. 

 

Table (2): Feed intake, digestibility and feeding nutritive values of the experimental rations by 

buffalo calves. 

Item T1 T2 T3 T4 

DM intake : 

Kg/100 kg B.W 3.55±0.09 3.27±0.14 3.28±0.10 3.36±0.28 

g /Kg W
0.75 

154.92±3.85 140.81±3.54 141.64±2.38 145.17±2.51 

Digestion coefficients  % : 

DM 73.72
b
±0.09 74.27

b
±0.34 74.30

b
±0.19 78.00

a
±0.47 

OM 77.08
b
±0.54 76.14

b
±0.37 76.88

b
±0.60 79.44

a
±0.30 

CP 75.10
c
±0.29 74.60

c
±0.26 77.87

b
±0.55 79.87

a
±0.55 

CF 60.38
b 
±0.74 61.88

b
±0.45 64.87

a
±0.43 65.08

a
±0.49 

EE 65.75
b
±0.68 72.83

a
±0.53 77.76

a
±0.28 78.37

a
±0.40 

NFE 84.10
ab

±0.53 83.06
b
±0.29 84.30

ab
±0.80 86.11

a
±0.96 

Feeding values (%, DM basis) : 

TDN 65.61
b
±0.11 65.75

b
±0.63 65.58

b
±0.56 67.65

a
±0.43

 

DCP 8.25
b
±0.12 8.72

a
±0.12 8.93

a
±0.20 9.06

a
±0.12 

a ,b and c means the same row with different superscripts differ (P<0.05). 

(Control)T1= 60% CFM+40% BR+ R.S., T2=60% CFM+40% BR+ R.S. + yeast, T3=60% CFM+40% BR+ R.S. 

+Bentonite and T4=  60% CFM+40% BR+ R.S.+ yeast + Bentonite. 

 

The enhanced intake is most likely due to on improvement of the rate of breakdown of feeds in the 

rumen. The digestibility of DM, OM and CP were significantly (p<0.05) increased when buffalo calves 

fed T4 ration compared to those which fed T1,T2 or T3 (Table 2). However, the digestibility of EE was 

significantly (p<0.05) higher with all tested ration than that of control one. compared with other groups. 

Also, CF digestibility was significantly (p<0.05) higher with T3 and T4 than that of T1 and T2. The 

digestibility of NFE did not significantly affected by supplemented rations with yeast and/or bentonite in 

comparison with the un-supplemented one (control). The feeding values as TDN showed significantly 

(p<0.05) increase by buffalo calves fed T4 ration compared with other groups, but there were no 

significant among other groups. While the values of DCP were significantly (p<0.05) higher when 

animals fed the tested rations (T2, T3 and T4) than those fed control ration. These results are in 

agreement with those reported by Helal and Abdel – Rahman (2010), Abd El-Ghani, (2012), Kumar et al. 

(2013) and Aazami et al. (2017). Also, results here are in line with those reported by Abou
,
l Ella (2007) 

who found that most nutrients digestibilities and feeding values were significantly higher with ration 

supplemented with both dried yeast and bentonite (together) than those of ration that free from these 

supplements. Additionally the same author proved that the together supplements gave insignificantly 

better digestibility and feeding values than if each one given in individual case. Earlier, El –Tahan et al. 

(2005) found similar results to those of the current study respecting digestion coefficients and feeding 

values when fed growing calves on rations supplemented with 2% or 4% tafla clay. However, yeast/ yeast 

cultures had been used as supplements in animal feeds for long time ago and numerous studies proved its 

greatly positive effects on the digestibility and feeding values of ruminants
,
 rations (El –Ashry et al 2001, 

Mousa et al. 2012 and Habeeb, 2017). Lastly it could be emphasized that the effects of together yeast and 

bentonite supplementation have an advantage over the use of each one alone in the rations of ruminant 

animals. Undoubtedly there is a kind of positive associative effects between the two supplements and 

even with the other ingredients of the rations, and as a result, it reflected positively on feed utilization and 

the productive performance of the experimental animals.  

Rumen parameters: 

The results of ruminal parameters are presented in (Table 3). The results of ruminal pH values before 

feeding showed that T2 had significantly (p < 0.05) higher values (7.80) compared with that of  T3, T4, 

but there were no significant difference between T2 and control (T1) ration, the lowest value was 

obtained with T4 ration (7.37). But, the results of ruminal pH values at 3 and 6 hrs. after feeding showed 

insignificant differences among the dietary treatments. Similar results were reported by, Helal and Abdel-

Rahman (2010), Habeeb (2017) and Mohsen Kazemi et al. (2017) who evaluated the effect of 

supplemented yeast or bentonite on some rumen parameters of farm animals.  
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The results of NH3–N concentration values showed lower NH3 –N concentration values before 

feeding (zero time) compared with 3 and 6 hrs. after feeding. However, over the three sampling times, 

three were no clear trend respecting ammonia-N concentration values among the experimental dietary 

treatments. But almostly the concentration of NH3-N was higher by different degree than that of control 

rations that have the lowest NH3-N values over all sampling times. The highest values was obtained with 

T3 at zero sampling time and also with T2 at 3 hrs sampling time and with T4 at 6 hrs sampling time. The 

variation in the concentrations of NH3-N among treatments over the different sampling times might be 

due to the numerous factors which exceedingly affecting rumen fermentative parameters. The fluctuation 

of NH3-N concentration of yeast treatment may be attributed to the inhibitory effect of some growth 

promoters on proteolysis and ruminal urease enzyme activity and also the rate of incorporation of 

ammonia into microbial protein synthesis. The result obtained by Abou 
,
l Ella (2007) revealed that no 

significant effects in NH3-N concentration due to supplementing the lactating ewe
'
s rations by either dry 

yeast or bentonite or their dry yeast or bentonite  or their mixture. These results are in agreement with 

those of Aguilera Soto et al. (2009), and Abd El-Ghani, ((2012). 

 

Table (3): Effect of feeding the experimental rations on rumen liquor parameters. 

Treatments Item 

T4 T3 T2 T1 

 PH
 

6.77
b 

6.90
b 

7.20
a 

7.00
ab 

Zero 

6.55 6.85 6.20 6.6 3hrs 

7.05 6.90 7.00 6.85 6hrs 

 NH3-N(mg/100 ml) 

7.83
bc 

14
a 

9.79
b 

7.29
c 

Zero 

17.62
c 

24.27
b 

32.32
a 

15.87
c 

3hrs 

30.57
a 

29.40
ab 

28.58
b 

8.17
c 

6hrs 

 TVF
,
s (meq/100ml) 

13.07
a 

13.38
a 

8.95
b 

7.27
b 

Zero 

14.72
b 

19.28
a 

11.52
c 

16.32
b 

3hrs 

12.88
a 

13.65
a 

10.87
b 

8.60
c 

6hrs 
a ,b and c means the same row with different superscripts differ (P<0.05).  

(Control)T1= 60%  CFM+40% BR+ R.S., T2=60% CFM+40% BR+ R.S.+ yeast T3=60% CFM+40% BR+ R.S. + 

Bentonite and T4= 60% CFM+40% BR+ R.S. + yeast +Bentonite. 

 

Concerning, the results of TVFA,s overall sampling times, the bentonite – rations has achieved the 

highest value o TVFAs among the experimental treatments, being the differences were mostly significant 

between the bentonite- rations (T3) vs. both yeast- ration and control one, while the differences not 

significant between T3 and T4 over the most sampling times (zero and 6 hrs ones). The present results are 

in harmony with those obtained by Abou 
,
l Ella (2007) who demonstrated that TVFAs concentrations 

behaved similar trend to that of the current study among treatments of zero supplement (control), yeast, 

bentonite or their mixture of lactating ewes, ration, the differences among these ration did not significant, 

El-Tahan et al; (2005) found similar trend when supplementing ration of growing calves with tafla clay at 

2% or 4% of the silage portion in their ration. In the same trend, results of Helal and Abdel-Rahman 

(2010), Abd El-Ghani, (2012) and Aazami et al. (2017) were obtained.  

Blood Parameter: 

The results of Total protein, albumin, globulin and urea, are presented in (Table 4). The mean values 

of serum total protein, albumin, globulin and albumin/globulin ratio showed insignificant differences 

among all treatments. The mean values of serum total protein and globulin showed the highest values 

with control (T1), but T4 recorded highest values of albumin and albumin/ globulin ratio. The results of 

serum urea concentration showed significant lower  (P<0.05) value with bentonite – ration (T3) than that 

insignificant lower values of control ration (T1). These results were similar of those found by Sangmo lee 

et al. (2010), Helal and Abdel – Rahman (2010), Wan Sup et al. (2012) and Mohsen Kazemi et al. (2017). 

In relation to the present results similar values of blood total protein content was recorded by Salem and 

El-Shewy (2001) when fed the lactating goats with rations supplemented with zero (control), 3% 

bentonite or 3% dolomite, 6.57, 6.70 and 6.66g/100ml respectively. In consistent with the present results, 
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Abou 
,
l Ella (2007)  revealed that insignificant differences in respect of the concentrations of most blood 

metabolites measured (TP, Gl, AL / Gl ratio and urea) among the dietary treatments in which using 

supplements of zero (control, 0.5% yeast, 4% bentonite or their mixture, with lactating ewes
,
 rations.   

 

Table (4): Effect of feeding the experimental rations on blood parameters of buffalo calves. 

Treatments Item 

T4 T3 T2 T1 

6.34±0.12 6.46±0.16 6.31±0.22 6.70±0.08 Total protein (g/dl) 

3.64±0.06 3.47±0.08 3.57±0.03 3.45±0.11 Albumin (g/dl) 

2.70±0.14 2.99±0.17 2.74±0.20 3.25±0.20 Globulin (g/dl) 

1.36±0.08 1.16±0.08 1.30±0.08 1.07±0.10 Albumin/globulin 

54.43
ab

±1.02 48.87
b
±0.78 55.83

ab
±1.84 59.57

a
±1.30 Urea-N (mg/dl) 

a ,b and c means the same row with different superscripts differ (P<0.05). 
(Control)T1= 60% CFM+40% BR+ R.S.,  T2=60% CFM+40% BR+ R.S. + yeast,  T3=60% CFM+40% BR+ R.S. + 

Bentonite and T4= 60% CFM+40% BR+ R.S. + yeast + Bentonite.  

 

Growth Performance: 

The results of the daily gain (Table 5) showed that the highest value was recorded with T3 treatment 

followed by T4 and then control ration (T1), while the lowest value was observed with T2, but the 

differences between all treatments were not significant. The data clearly showed that dietary 

supplementation with bentonite improved growth performance of buffalo calves. In the current study, the 

improvement in growth performance might be due to the interaction bentonite and its favorable 

modulatory effect which resulted in the enhanced of nutrients digestibility owing to a the delay in the 

passage of food Particles through the gut. Similar trend was obtained by Berthiaume et al. (2007),  Lee et 

al. (2010) and Habeeb (2017. In matching with the current results, Abdel–Baki et al. (2001) found 

insignificant different respecting total gain and daily gain of crossbred Friesian calves fed diets without or 

with urea-tafla supplement being 168.41 vs. 168.29 kg as total gain and 0.752 vs. 0.715 kg as daily Al- 

Hamed et al. (2007) regarding total gain and daily gain were significant decreased when Awassi lambs 

fed diets supplemented with either 5% zeolite or 5% bentonite in comparison with the unsupplemented 

one. Otherwise, El-Tahan et al. (2005) found that growth rate of Friesian crossbred calves was significant 

increased with supplementation their diets with 2% or 4% tafla supplement. Also, milk yield of ewes was 

significant higher with supplemented their rations with 0.5% dry yeast, 4% bentonite and their mixture 

(Abou 
,
l Ella (2007). 

Presumably, the explain of the modulatory effect of these supplements where such compounds have 

great capability to reduce the rate of passage of the digesta in the rumen and consequently increases the 

opportunity for absorption the nitrogen and also save the favorable ruminal environment for 

microorganisms for more utilization of dietary nutrients and all these vital processes could be positively 

reflected on the host animals in which the end products (particularly N- compounds), being enough 

available and then reaching by high level into the animal tissues (Salem et al. 2001).   These findings are 

in disagreement with the results of Mohsen Kazemi et al. (2017) and Kim Young et al. (2017) who found 

that the inclusion of 0.1% and 0.3% bentonite in the diets of steers has significant (p<0.05) influence on 

final body weight, total body weight gain, and daily gain compared with the control. The values of total 

DM, TDN and DCP intake as (kg/h/d) of the experimental rations are presented in (Table 5). The results 

of dry matter intake (DMI) and DCP intake as (kg/h/d) showed no significant differences among all 

experimental rations. The highest value of dry matter intake was obtained with control (T1) (12.91 

kg/h/d), while the lowest values were recorded with T3 (11.26 kg/h/d) T2 and T 4 rations had no 

intermediate values being 11.35 and 11.51 respectively. However, the results of TDN intake was 

significantly (P< 0.05) decreased when animals fed the supplemented rations compared to those fed the 

control one, with no significant differences among the tested rations. Otherwise, the DCP intake did 

affected significantly by dietary treatments. In relation to this point, Abu-Zanat (1997) and Al-Hamed et 

al. (2007) found that when using clay supplements (Zeolite and bentonite) could be decline the 

palatability of rations and in turn decreasing feed intake, where, they were observed some feed residue in 

trough due to the mentioned supplements. The results of feed conversion that expressed as TDN, DCP 

and DM feed unites intake per 1 kg gain are presented in (Table 5). The results of feed conversion as DM 

and TDN per kg gain showed significant (P<0.05) improvement with all tested rations in comparison with 

control one. Similar trend was occurred in case of DCP: gain among treatments, with the best feed 

conversion being associated with the bentonite-ration T3) the results are in harmony with those reported 
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by El-Tahan (2005) who indicated that the feed conversion of feed consumed as DM, TDN AND DCP 

gain was markedly improved with supplementing rations of growing calves with 2% or 4% tafla 

compared with unsupplemented one. These results are in harmony with those reported by Aghashahi et al 

(2005), Helal and Abdel-Rahman (2010) and Mohsen Kazemi et al. (2017). The results of the economic 

efficiency showed that the calculated feed cost/kg gain for the tested rations were clearly lower than of 

control one. The daily profit values were11.50, 11.28, 18.07 and 15.11 L.E /kg gain for T1 , T2, T3 and 

T4 and also the improvement based on control ration (100%) were 98.09, (157 and 131% for the tested 

ration groups (T2, T3 and T4), respectively. These results are in harmony with those obtained by El-

Tahan et al. (2005)  Hassan (2009), Abd El-Baki et al. (2009) and Abd El-Ghani, (2012). 

 

Table (5): Effect of feeding the experimental rations on productive performance of  buffalo calves. 

T4 T3 T2 T1 Items 

283.30±26.82 280±27.54 293.3±35.28 306.70±13.33 Initial weight, kg 

403±26.19 405.0±18.93 405.0±45.37 422±13.02 Final weight, kg 

119.70±2.98 125±8.66 111.70±13.02 115.30±7.64 Total body gain, kg 

1.00±0.02 1.04±0.07 0.93±0.11 0.96±06 Daily gain, (kg) 

 Daily feed intake,(kg/h/d) as fed: 

5.79 5.71 5.96 6.10 CFM 

28.85 28.62 28.50 33.50 Berseem (BR)
 

1.70 1.56 1.63 2.35 Rice straw (R.S) 

0.20 0.20 00 00 Bentonite 

0.01 00 0.01 00 Yeast 

 Total intake (kg/h/d) 

11.51±0.74 11.26±0.50 11.35±0.94 12.91±0.50 DM 

7.79
b
±0.23 7.38

b
±0.11 7.45

b
±0.26 8.47

a
±0.02 TDN 

1.04±0.09 1.01±0.12 0.99±0.11 1.07±0.07 DCP 

Feed conversion (kg feed/kg gain): 

11.51
bc

±0.15 10.83
c
±0.27 12.18

b
±0.45 3.45

a
±0.211 DM 

7.79
b
±0.39 7.10

b
±0.21 8.02

ab
±0.30 8.82

a
±0.21 TDN 

1.04±0.09 0.97±0.12 1.07±0.09 1.11±0.12 DCP 

 Economic efficiency 

48.00 49.92 44.64 46.08 Price of daily gain, L.E 

32.89 31.85 33.36 34.58 Daily feed cost, L.E 

32.89 30.63 35.87 36.02 Feed cost/kg gain, L.E 

15.11 18.07 11.28 11.50 Daily profit, L.E 

131 157 98.09 100 Improvement,  % 
a ,b and c means the same row with different superscripts differ (P<0.05). (Control)T1= 60% CFM+40% BR+ R.S.,   

T2=60% CFM+40% BR+ R.S. +yeast, T3=60% CFM+40% BR+ R.S. +Bentonite and T4= 60% CFM+40% BR+ 

R.S. +yeast +Bentonite Calculation based on the following price in Egyptian pound (L.E) per kg , CFM = 3.9 L.E. 

/kg ,R.S=0.35 L.E. /kg, Berseem =0.30 L.E. /kg, bentonite = 0.25 L.E. /kg, yeast=100 L.E. /kg, and one kg of live 

body weight was 48 L.E.. 

 

From these results, it could be concluded that adding bentonite and /or yeast to rations of buffalo 

calves were more effective in decreasing the feed cost to produce 1kg live body weight than control. 

 

CONCLUSION 

 

It could be concluded that the supplementation of dry yeast and bentonite or both of them to rations of 

buffalo calves had positive effects on digestibility, feeding values, some rumen parameters and growth 

performance, beside better economic efficiency. In addition, the results obtained for the bentonite with 

yeast were not clear enough. So, we need to continue the researches on this point with different doses for 

both yeast and bentonite. 
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الىمى للعجىل حأثيز إضافت كل مه الخميزة الجافت أو البىخىويج أو مخلىطهما كإضافاث غذائيت على أداء 

 الجامىس.

 

 حسه احمذ الذيه ض وعالءعىعبذالغىى حساويه غىيم وعلى احمذ عبذي على و عزث عزفت البلخاجى ورأفج ابزاهيم م

 الطحان

 مصز –الجيزة  –الذقى  –راعيت مزكز البحىد الز –معهذ بحىد اإلوخاج الحيىاوى 

 

إٌٝ عالئك اٌعدٛي اٌداِٛط عٍٝ اٌٙعُ ٚل١اساث ٚ و١ٍّٙا  حأث١ش إظافت اٌخ١ّشة اٌدافت إٌططت ٚاٌبٕخ١ٔٛجٌخم١١ُ خش٠ج اٌذساست أ

 11.80±  280.93ٚصْ اٌدسُ ِٓ اٌىشش ٚبعط ِىٛٔاث اٌذَ ِٚعذي إٌّٛ. ٚلذ اسخخذاَ اثٕٟ عطش ِٓ اٌعدٛي اٌداِٛسٟ بّخٛسػ 

. ٚلذ لسّج اٌح١ٛأاث إٌٝ اسبع ِدّٛعاث ِخّاثٍت فٝ ِخٛسػ أضٙش 4ودُ ٚعّش ثالثت عطش ضٙشا فٟ حدشبت اٌخغز٠ت اٌخٝ اسخّشث ٌّذة 

% 60(، غز٠ج اٌّدّٛعت األٌٚٝ )اٌىٕخشٚي(: 1892حُ حغز٠ت اٌح١ٛأاث بطىً فشدٞ ٚفما ٌّمشساث و١شي )فٝ وً ِدّٛعت( ٚ 3اٌٛصْ )

ب١ّٕا اٌّعاٍِت اٌثا١ٔت: ع١ٍمت  , % ِٓ ٚصْ اٌعدٛي0.5بإلظافت و١ّت ِٓ لص األسص حمذس  )عٍٝ أساط اٌطالت(١ُ  % بشس40عٍف ِشوض+

اٌبٕخ١ٔٛج / ودُ ع١ٍمت اساس١ت, اٌّعاٍِت اٌشابعت:  ِٓ خشا20َخشاَ /سأط/ ٠َٛ خ١ّشة, اٌّعاٍِت اٌثاٌثت: ع١ٍمت اٌىٕخشٚي +10اٌىٕخشٚي +

ٚلذ خشاَ / ودُ ِٓ اٌى١ّت اٌى١ٍت ِٓ اٌع١ٍمت( . 20خُ / ح١ٛاْ / ٠َٛ( + ) 10باإلظافت إٌٝ اٌخ١ّشة ) غز٠ج عٍٝ اٌع١ٍمت اٌىٕخشٚي +

ِماسٔت ِع  T4 ( ٌٍعدٛي اٌّغزاة عٍٝ اٌع١ٍمت (P<0.05 ٠اوأج ِعٕٛأٚظحج إٌخائح أْ ِعاِالث ٘عُ وً ِٓ اٌّادة اٌدافت ٚاٌعع٠ٛت 

 ٌٍعدٛي اٌداِٛط اٌخٟ حغزث (p <0.05) ، أظٙشث اٌم١ُ اٌغزائ١ت اٌّشوباث اٌى١ٍت اٌّٙعِٛت ص٠ادة ِع٠ٕٛتT1،T2 ٚ T3 حٍه اٌخٟ حغزث

أعٍٝ عٕذِا وأج اٌح١ٛأاث  (P <0.05) عٍٝ اٌّعاٍِت اٌشابعت ِماسٔت ِع اٌّدّٛعاث األخشٜ، ٚوأج ل١ُ اٌبشٚح١ٓ اٌّٙعَٛ ا٠عا

ٚخٛد  (األ١ِٔٛا األحّاض اٌذ١ٕ٘ت اٌط١اسة ٌع١ٍمت اٌىٕخشٚي. بإٌسبت ٌم١اساث سائً اٌىششِٓ حٍه اٌخٟ حغز٠ٙا ا T2 ٚ T3 ٚ T4 حخغزٜ عٍٝ

ح١ث واْ حشو١ضاث األحّاض اٌذ١ٕ٘ت ٘ٝ األعٍٝ ِع٠ٕٛا ِع عالئك اٌبٕخ١ٔٛج أٚ ِخٍٛغ  ب١ٓ اٌّدّٛعاث (P <0.05) فشٚق راث ِع٠ٕٛت

ف١ّٙا عذا ا١ٌٛس٠ا اٌخٝ أظٙشث ِع٠ٕٛت ٌبعط ِىٛٔاث اٌذَ ب١ٓ اٌّعاِالث  .ب١ّٕا ٌُ ٠الحع ٚخٛد فشٚق راث (T3 ,T4) اٌخ١ّشة ٚإٌخ١ٔٛج

فمذ إسحفع ِعذي ِٓ ٔاح١ت أخشٜ،إٔخفاظا ِع٠ٕٛا ِع ع١ٍمت اٌبٕخ١ٔٛج ٚإٔخفاض غ١ش ِعٕٜٛ ِع بالٝ اٌعالئك اٌّخخبشة ِماسٔت باٌىٕخشٚي.

ىٓ اٌض٠ادة غ١ش ِع٠ٕٛت ِماسٔت باٌىٕخشٚي ٌٚىٓ ِعذ اٌخح٠ًٛ ٌٚ (T3 ,T4)إٌّٛ ا١ٌِٛٝ ِع عالئك اٌبٕخ١ٔٛج ٚاٌخ١ّشة ِع اٌبٕخ١ٔٛج 

٠ّىٓ اسخٕخاج أْ إظافت وال ِٓ اٌخ١ّشة اٌدافت ِٓ خالي إٌخائح . ِع ٘زٖ اٌعالئك اٌّخخبشة ِماسٔت باٌىٕخشٚياٌغزائٝ ٘ٛ األفعً ِع٠ٕٛا 

وّا  اٌخح١ٍ٠ٛتٌىشش ٚوفاءة ث اال١اس١ّت اٌغزائ١ت، ٚبعط ٌٗ آثاس إ٠داب١ت ِٓ اٌٙعُ، اٌم اٌداِٛسٝ اٌعدٛي عالئكوالّ٘ا ٌأٚ ٚاٌبٕخ١ٔٛج 

 .ٚا٠عا وأج ٕ٘ان ص٠ادة فٝ ِعذي إٌّٛ ٌٚىٓ غ١ش ِع٠ٕٛت ٌٍعالئك اٌّخخبشة ِماسٔت باٌىٕخشٚيححسٕج، اٌىفاءة االلخصاد٠ت.

 

 

 


